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successful at the anastomosis, balloon angioplasty is likely
to be successful in areas of discrete stenosis at the
branches of the pulmonary arteries.6 Isolated (especially
unilateral) branch pulmonary artery stenosis is usually not
associated with a large gradient but, rather, with asymme-
try of pulmonary blood flow. This suggests that unsuccess-
ful percutaneous techniques were most likely performed
in patients with more severe proximal or anastomotic
obstructions. In their study design and analysis, “distal”
obstruction refers to both anastomotic and branch steno-
ses, so that analysis for the success of percutaneous
procedures is limited. Thus, when indicated, the type of
reintervention should be chosen on the basis of the
anatomic type of obstruction. Branch stenoses should be
initially managed by percutaneous techniques, whereas
diffuse hypoplasia of proximal structures and/or isolated
anastomotic narrowing should be managed surgically.
Contrary to what one might have expected, it is somewhat
concerning that only 82% of children in whom a surgical
procedure was used were free of another reintervention 5
years later.
Finally, this report emphasizes that the arterial switch
operation—although widely applied and currently consid-
ered the procedure of choice for transposition of the great
arteries—is not a “cure.” The truly “long-term” results of
this approach are unknown. As evidenced in this and
other reports,5, 7, 8 the long-term fate of the right ventric-
ular outflow tract, neopulmonary valve, and pulmonary
artery reconstruction requires constant reevaluation. In
particular, what will be the fate of the anatomic pulmo-
nary valve and reconstructed neoaortic root after decades
of high pressure in the systemic circulation?9, 10 What will
be the fate of the coronary arteries, transferred in the
neonatal period, when coronary artery disease becomes
significant in the latter half of life?11 How will these
factors affect the incidence of late, premature death after
the arterial switch?5, 8, 12
There is no doubt that current surgical management of
complex congenital heart disease in general, and transpo-
sition of the great arteries in particular, results in an
excellent quality of life in the overwhelming majority of
children. However, we must keep in mind that even the
most successful “repairs” are really “palliative” opera-
tions, and efforts must continue to decrease the long-term
morbidity in our patients. Studies such as the current
report from Williams and the CHSS support this view and,
importantly, provide critical data to improve our approach
to managing complex heart disease in children.
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Temperature during cardiopulmonary bypass for
coronary artery operations does not influence
postoperative cognitive function: A prospective,
randomized trial
To the Editor:
We read with great interest the article by Plourde and
associates.1 They have compared the effects of normother-
mic (n 5 30) versus hypothermic (n 5 24) cardiopulmonary
bypass (CPB) for cognitive outcomes of patients undergoing
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coronary bypass. Bubble oxygenators were used exclusively
in their study. They have noted that “there is no evidence
that membrane oxygenators improve cognitive outcome,
despite their ability to reduce microembolic events.”
It has been clearly shown that cognitive outcomes of
patients are strongly associated with the number of emboli
that were delivered during cardiac surgery.2-5 Stump and
associates2 have discovered that patients with neurologic
deficit had twice the number of emboli as those without
deficit in a study of 167 patients. If the number of emboli
was greater than 100, then the patients had significant
neurologic deficit (p 5 0.028). Pugsley and coworkers4
had similar results in a study of 94 patients. When the
number of microemboli was less than 200, five of 58
patients (8.6%) demonstrated a neuropsychologic deficit
at 8 weeks; microemboli count between 201 and 500, three
of 13 patients (23%); microemboli count between 501 and
1000, five of 16 patients (31%); and microemboli count
greater than 1000, three of seven patients (43%).
Blauth and associates6 have discovered that retinal
microembolism and neuropsychologic deficit after CPB
were more common with a bubble oxygenator than with a
membrane oxygenator in a study of 40 patients. All 23
patients (100%) in the bubble oxygenator group had
retinal embolism compared with eight of 17 patients
(47%) in the membrane oxygenator group (p , 0.001).
However, the difference in neuropsychologic deficits was
not statistically significant (p 5 0.11). In a larger study,
Blauth and associates7 have shown that 30 patients
(100%) in the bubble oxygenator group had retinal per-
fusion defects compared with 15 of 34 patients in the
membrane group (p , 0.001).
Several other investigators have documented that the
use of membrane oxygenation causes significantly less
microembolism than the use of bubble oxygenation during
normothermic or hypothermic CPB.8-11 We are surprised
that the use of bubble oxygenators is still dictated by some
institutions.
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Reply to the Editor:
We thank U¨ndar and associates for their interest,
However, we still see no evidence that membrane oxygen-
ators improve cognitive outcome. Of the eleven refer-
ences cited, only the preliminary report by Blauth and
associates1 compared bubble and membrane oxygenators
with regard to postoperative cognitive function. This study
revealed a small, nonsignificant difference in favor of the
membrane oxygenator. The number of patients with post-
operative neuropsychologic impairment was 17 of 22
(77%) in the bubble group and eight of 12 (67%) in the
membrane group (p 5 0.50, x2 done by us). The mean
number of neuropsychologic tests (n 5 10) showing
postoperative deterioration was 1.24 in the bubble group
and 0.91 in the membrane group (p , 0.11, Mann-
Whitney U test, reported by Blauth’s group).
We agree with U¨ndar and associates that cerebral
emboli play a role in postoperative neuropsychologic
dysfunction and that the number of microemboli during
cardiopulmonary bypass is less with membrane than with
bubble oxygenators. Whether this difference would persist
with a 20 mm in-line arterial filter (used in our study) is
not known.
Our practice is to use bubble oxygenators for uncom-
plicated cases and membrane oxygenators for complex
cases. This decision was taken by the cardiac surgeons of
the Royal Victoria Hospital. It was not dictated by hospi-
tal administrators. We think that this approach makes
optimal use of available resources. We believe that the
systematic use of alternative, more expensive equipment
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